We have used optical tweezers to analyse the effect of Blebbistatin and Cytochalasin D on the force exerted by lamellipodia from developing growth cones of isolated Dorsal Root Ganglia neurons. In the presence of 20 mM Blebbistatin, a well known inhibitor of Myosin II, force generation still occurs but with a slower rate and a reduced velocity of the lamellipodium leading edge. Frequency of elementary jumps underlying force generation was reduced by approximately 50%. The distribution of amplitudes of elementary jumps was fitted with the exponential distribution, A þ e -(jþ/jþ * ) and Ae -(j-/j-* ) , with the values of 3.450.9 and 3.250.8 nm for the mean size of positive j þ * and negative j -* jumps in the presence of Blebbistatin and 5.251.3 and 4.951.2 nm in control conditions. The addition of 12.5-50 nM Cytochalasin D, an inhibitor of F-actin polymerization slowed down lamellipodia motion but did not abolish force generation.
Italian Institute of Technology, SISSA Unit, Genoa, Italy. We have used optical tweezers to analyse the effect of Blebbistatin and Cytochalasin D on the force exerted by lamellipodia from developing growth cones of isolated Dorsal Root Ganglia neurons. In the presence of 20 mM Blebbistatin, a well known inhibitor of Myosin II, force generation still occurs but with a slower rate and a reduced velocity of the lamellipodium leading edge. Frequency of elementary jumps underlying force generation was reduced by approximately 50%. The distribution of amplitudes of elementary jumps was fitted with the exponential distribution, A þ e -(jþ/jþ * ) and Ae -(j-/j-* ) , with the values of 3.450.9 and 3.250.8 nm for the mean size of positive j þ * and negative j -* jumps in the presence of Blebbistatin and 5.251.3 and 4.951.2 nm in control conditions. The addition of 12.5-50 nM Cytochalasin D, an inhibitor of F-actin polymerization slowed down lamellipodia motion but did not abolish force generation.
In the presence of 50 nM Cytochalasin D, growth cones moved very slowly, with a velocity two times less than in control conditions. Small concentrations of both drugs significantly decreased the occurrence of shovel like events, during which the lamellipodium had waves of protrusion/retraction and lifted up by 1-3 microns. Therefore, shovel like events could be mediated by specific molecular mechanisms, different from those underlying lateral protrusions and retractions.
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The Effect of Jasplakinolide and Cyclodextrin on Force Generation in DRG Lamellipodia Ladan Amin 1 , Erika Ercolini 1,2 , Rajesh Shahapure 1 , Vincent Torre 1,3 . 1 SISSA, Trieste, Italy, 2 Cluster in Biomedicine (CBM), Trieste, Italy, 3 Italian Institute of Technology, SISSA Unit, Trieste, Italy. We have used optical tweezers to analyse the effect of Jasplakinolide and Cyclodextrin on the force exerted by lamellipodia from developing growth cones of isolated Dorsal Root Ganglia (DRG) neurons. 25 nM Jasplakinolide, known to reduce actin filament turnover, reduced both the maximal exerted force and maximal velocity with which the lamellipodium leading edge protrudes. 2.5 mM Cyclodextrin, known to reduce membrane rigidity by removing cholesterol from the membrane, had the opposite effect: lamellipodia treated with Cyclodextrin exerted a larger force and their leading edge could advance with a larger velocity. Neither Jasplakinolide nor Cyclodextrin affected force and velocity during lamellipodia retraction. Amplitude and frequency of elementary jumps underlying force generation were reduced by Jasplakinolide, while Cyclodextrin increased their size without affecting their frequency. These results indicate that membrane rigidity and actin turnover modulate force generation during protrusion but not in a significant way during retraction. The force frequency response (FFR) is one of the major physiological regulators which govern alterations in contractile function in the body in which an increase in frequency of pacing leads to an increase in force production and a decrease in rate of contractile kinetics. Typically studies on FFR have been conducted at steady state where the changes in contractile function have been elicited by changes in myofilament phosphorylation. Here we aim to determine the role of alterations in calcium homeostasis and myofilament sensitization during the transition from one steady state of contractile function to another. Trabeculae, excised from the right ventricular free wall of New Zealand white rabbits were loaded with Rhod-AM calcium indicator dye and stimulated to contract from 1 to 4 Hz. Data was analyzed through customized Labview software.
Cardiac Muscle II
We hypothesize that the transition from one steady state to another occurs in two phases; the rapid/early phase is due to increases in calcium transient amplitude and diastolic calcium levels, and the gradual/latent phase is due to alterations in phosphorylation state of myofilament proteins such as troponin I (TnI) and myosin light chain 2 (MLC2). During our experiments we are able to measure calcium and developed force simultaneously. Despite previous studies which show alterations in myofilament calcium sensitivity occurring at steady state, we are able to show that during the immediate phase calcium and force change with each other, while at the latent phase there is an increase in diastolic calcium level that is not paralleled by the diastolic force. This suggests a myofilament desensitization during this latent phase that is not seen in the early transitory period as originally thought. There is a controversy whether cross-bridge (XB) dynamics is determined by XB displacement, filaments velocity or the load experienced by each XB. The study tests these three hypotheses at the sarcomere level. Methods: Trabeculae were isolated from rat right ventricles (n=9). Sarcomere length was measured by laser diffraction. Changes in the number of strong XBs (N XB ) were evaluated by measuring the dynamic stiffness. Ramp stretches and releases at different velocities and onset times were imposed over isometric sarcomere contractions. Results: Stretches yielded parallel increase in the force and stiffness, at all stretch velocities. The force per XB during stretch was constant, independent of the velocity, and equal to the isometric force per XB. This observation is incongruent with a load dependent kinetics. The instantaneous stiffness during the ramp stretches and releases was normalized by the isometric stiffness. Identical changes in the normalized stiffness were observed when identical ramp perturbations (stretch or release) were imposed at different onset times during the twitches. Thus changes in the normalized N XB are not dominated by XB recruitment processes, although the number of available XBs varies with time during the twitch. The normalized stiffness development rate linearly depended on the lengthening velocity with a slope of 6.7350.98 [1/mm]. During shortening the normalize stiffness decline rate depended linearly on the shortening velocity with identical slope of 6.7051.43 [1/mm]. Conclusions: The symmetrical dependence of the normalized stiffness development rate on the velocity and the independence on the perturbation onset time are conveniently explained by the velocity dependent hypothesis in the framework of an integrated sarcomere, where there is a cooperative interaction between the XBs. This mechanism explains the force-velocity relationship and the muscle high contractile efficiency.
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Genetic Variation Results in Differing Age-Related Drosophila Myocardial Stiffness Gaurav Kaushik 1 , Mayuko Nishimura 2 , Suzanne Graham 2 , Alexander Fuhrmann 1 , Rolf Bodmer 2 , Anthony Cammarato 3 , Adam J. Engler 1 . 1 University of California, San Diego, La Jolla, CA, USA, 2 Sanford-Burnham Medical Research Institute, La Jolla, CA, USA, 3 Johns Hopkins University, Baltimore, MD, USA. Rapid aging of Drosophila melanogaster makes it suitable for studying agerelated mechanical changes such as impaired heart function. The Drosophila heart consists of a cardiomyocyte tube bonded to a thin ventral muscle layer. It has previously been observed that there is a decrease in the diastolic heart tube diameter with age (>20%) in the control fly strain yellow-white (yw), which we hypothesized was due to an increase in passive tension due to myocardial stiffening. We sought to investigate this through nanoindentation in both yw and other control lines. Using a modified Hertzian analysis method, we probed the stiffness of juvenile and geriatric female yw flies and found age-related stiffening, a finding consistent with myocyte stiffening in other cardiac systems over time. Stiffness at the cardiac cell-cell junctions was 1.85 0.1 vs. 3.8 5 0.3 kPa in 1 week old flies which increased to 3.8 5 0.3 kPa in 5 week flies. In contrast, white (w1118) flies were found to have no agerelated stiffening. Consistently, w1118 also have a less significant decrease in diastolic diameter with age (<10%). Moreover, our analysis method is 350a Monday, February 27, 2012
